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ABSTRACT
Effectiveness of a Vaccination Education
Module for College Freshman
Gavin Robert Behunin
College of Nursing, BYU
Master of Science
The purpose of this thesis is to evaluate a vaccination education module and evaluate its
effectiveness to improve vaccine beliefs and behaviors among college freshmen. The participants
included 177 college freshmen at one Utah university. Participants were eligible for this study if
admitted as a new freshman during the 2019-2020 school year. The study was a cross-sectional
pre- and post-education evaluation assessing vaccine beliefs and behaviors using a Likert-type
scale. After completing the vaccination education module, participants’ vaccine beliefs and
behavioral intentions improved. Participants reported they were more likely to be up-to-date on
personal vaccines and more likely to expect other students to be up-to-date on their vaccinations.
Participants were more likely to ask other students to vaccinate and were also more likely to ask
their family members to be vaccinated. In conclusion this online vaccination education module
effectively improved participants’ vaccine beliefs and behavioral intentions.
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Effectiveness of a Vaccination Education Module for College Freshman
Since the beginning of the 19th Century, vaccines have saved millions of lives. For
example, before the measles vaccine, the measles virus killed, on average, 440 people in the
United States every year between 1953 and 1962. Similarly, pertussis was responsible for the
deaths of 4,034 people each year between 1934-1943 (Roush, 2007). Comparatively, in the postvaccine era, the United States (US) had zero measles-related deaths in 2019 (Patel et al., 2019)
and nine deaths from pertussis in 2019 (Centers for Disease Control and Prevention [CDC],
2019). Consequently, vaccines are regarded as one of the most significant life-saving measures
of all time (Rémy et al., 2015).
Despite the well-documented, vaccine-related achievements in combating communicable
diseases, vaccination rates in the US continue to fall below national recommendations. For
example, human papillomavirus (HPV) vaccination rates continuously fall below the national
target goal of 80% (Healthy People 2030, 2020). In fact, the national HPV vaccination rate of
young adults aged 18-26 is only 21.5% (Boersma & Black, 2020). Other vaccines that fall below
national recommendations include the quadrivalent meningococcal conjugate vaccine
(MenACWY) and the serogroup B meningococcal vaccine (MenB). For example, in adolescents
aged 13-17, the MenACWY national vaccination rate average 44.3% for two or more doses. The
MenB national vaccination rate for the same age group averages a shocking 14.5% (Walker et
al., 2018).
Moreover, the World Health Organization (WHO) (2019) listed vaccine hesitancy as a
top ten threat to global health. Vaccine hesitancy leads to decreasing vaccination rates resulting
in increases in communicable disease outbreaks and case counts. In addition, geographical areas
with lower vaccination rates have higher occurrences of disease outbreaks (Cole & Swendiman,
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2015). For example, in 2019 the US reported 22 measles outbreaks, which resulted in 1,282
cases, the most measles cases reported since 1992; approximately 71% of these cases were in
unvaccinated persons (CDC, 2021). Thus, while vaccines are highly effective, those who are
unvaccinated are still capable of circulating communicable diseases in the general population.
School environments, especially those in low-vaccination areas, are ideal settings for
spreading communicable diseases (Czumbel et al., 2018). However, the quick spread of
communicable diseases in school settings is not exclusive to K-12 grades. In fact, college
campuses are also highly vulnerable to communicable disease outbreaks (Bernitz et al., 2020).
The most common disease outbreaks on college campuses include pertussis, mumps, and
meningitis (Soeters et al., 2019). Low pertussis vaccination rates among college students have
led to severe pertussis outbreaks on university campuses (Matthews et al., 2008). In 2019, an
outbreak of 18 confirmed and over 90 probable cases of mumps occurred on the Temple
University campus. Additionally, outbreaks of more than 420 mumps cases at the University of
Missouri and more than 450 cases at the University of Iowa were noted in 2016 (Bauer-Wolf,
2019). Furthermore, ten university-based outbreaks of meningococcal meningitis resulted in 39
cases and two deaths between 2013 and 2018 (Soeters et al., 2019).
To protect students from communicable diseases while in the school environment, many
states have implemented compulsory vaccination laws (CDC, 2016). School vaccination laws
differ from state to state and are primarily aimed at the K-12 school population (CardenasComfort & Majumder, 2019; National Conference of State Legislatures, 2021). In contrast,
college-aged students are only sometimes required to provide proof of vaccinations prior to
attending school, even for the most common vaccine-preventable communicable diseases on
college campuses (Sandler et al., 2019). Currently, only 32 states have laws requiring one or
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more vaccines for college entry (Noesekabel & Fenick, 2017). Although, all 50 states ideally
would have vaccine laws for college students, it is essential to identify other means by which
college students are encouraged to receive vaccinations, especially while awaiting such laws
(Noesekabel & Fenick, 2017). A potentially effective method to improve vaccination rates is to
provide vaccination education about 1) the importance of vaccines and 2) the communicable
diseases prevented by vaccines (Johnson et al., 2019).
There are currently no laws in Utah that require students to be vaccinated before
attending classes on a college campus. While the Utah Department of Health (UDOH) (2018)
recommends vaccinations prior to college entry, many Utah colleges and universities require
few, if any, vaccines upon registration and attendance on campus. However, in 2018, the Utah
State Board of Regents (SBOR) updated a policy regarding vaccine education of college students
(Buhler, 2018). In this revised policy, the SBOR clarifies that all students living on campus
should receive education about vaccines. The purpose of this research was to evaluate the
efficacy of an online vaccination education module by assessing freshmen students’ vaccination
beliefs and behavioral intent.
Research Questions
1- How likely are college freshmen to be up-to-date on vaccinations?
2- How likely are college freshmen to expect other students on campus to be up-to-date on
their vaccinations?
3- How likely are college freshmen to ask other students on campus to be vaccinated?
4- How likely are college freshmen to ask their family members to be vaccinated?
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Methods
Participants
All participants were incoming freshmen at one private university in Utah. The university
is a traditional brick-and-mortar school with a focus on undergraduate programs. Students were
eligible for this study if admitted as a new freshman during the 2019-2020 school year. Age was
neither an inclusion nor exclusion criterion. Transfer students, meaning those who attended
another college and transferred credits, were excluded from participation.
Measures
Pre- and post-education module questionnaires were adapted from Luthy et al. (2017).
Participants were asked three demographic questions: 1) age; 2) intended major; and 3) highest
level of parents’ education. Participants answered four Likert-type questions on both the pre- and
post-education questionnaires. Participants rated their beliefs and behavioral intentions on a scale
of 0 to 10 by sliding a visual scale cursor (0 = not at all and 10 = definitely). Two questions
asked about student vaccine beliefs: 1) How likely are you to be up-to-date on your
vaccinations? and 2) How likely are you to expect other students to be up-to-date on their
vaccinations? Two questions asked about student vaccine behavioral intentions: 1) How likely
are you to ask other students to be up-to-date on their vaccinations? and 2) How likely are you to
ask your family members to be up-to-date on their vaccinations?
There were also four open-ended questions. One open-ended question was included in
both the pre- and post-education questionnaire. Three open-ended questions were only included
on the post-education questionnaire. The open-ended questions included: 1) What concerns do
you have about immunizations? (pre- and post-education); 2) What new information did you
learn from the module? (post-education); and 3) What questions do you have about
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immunizations that were not covered in the module? (post-education); and 4) What questions do
you have about communicable diseases that were not covered in the module? (post-education).
Luthy et al. (2017) also asked the participants, “What concerns do you have about
immunizations?” and “What new information did you learn from the module?” Qualitative data,
however, will be published separately.
Procedures
The study was a cross-sectional pre- and post-education evaluation that received
Institutional Review Board approval prior to data collection. Online survey administration is
successful for data collection in college-aged populations (Park et al., 2019). Hence pre- and
post-education questionnaires were administered online. Additionally, an online vaccination
education module was created to educate incoming freshmen about the importance of vaccines
for college-aged students.
The education module was created in collaboration with individual vaccine experts,
student healthcare providers, researchers, public health experts, and several vaccine-focused
coalitions in the state (referred collectively to hereafter as stakeholders). The module went
through several iterations, each time returning to the stakeholders for recommendations. The
researchers then collaborated with a professional marketing and advertising firm to refine the
aesthetics of the module.
The vaccination education module utilized a read-only (no voiceover) PowerPoint-style
modality. Information on several slides included URLs as references and links to additional news
articles or resources. Information on bacterial meningitis, influenza, and HPV included
embedded videos with stories from survivors. Videos came from news outlets or the American
Cancer Society. In addition, the module included three pop quizzes to enhance participant
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engagement. The pop quizzes were multiple-choice with only one correct response and required
a response to advance to the next slide. After a response was chosen, correct and incorrect
answers were displayed. Before proceeding in the module, participants needed to select the
correct response.
The vaccination education module also included: 1) a congratulatory message,
welcoming the freshman students to the university; 2) data regarding how many students were
enrolled at the university and how many students live in dormitories; 3) college students’ risk for
contracting communicable diseases; 4) information regarding communicable diseases; 5)
strategies for preventing communicable disease spread, including the role of vaccines; 6)
information on community immunity; 7) general vaccine facts; 8) recommended vaccines for
college-aged students; 9) symptoms, duration, and adverse side effects associated with tetanus,
diphtheria, pertussis, measles, mumps, rubella, and bacterial meningitis, HPV, and influenza; and
10) resources to confirm vaccination status and where to receive vaccines.
Once the vaccination module was completed, an email was sent out to all incoming
freshmen via the Office of First-Year Experience, inviting them to view the vaccine education
module and participate in the study. A total of 7,775 emails were sent to the incoming freshman
class – one email per student. Non-responders were sent a second and third reminder email at the
3-week and 6-week mark, respectively. Students could opt to 1) view the module and participate
in the study; 2) neither view the module nor participate in the study; or 3) begin the module and
participation in the study without completing either. The vaccine education module was
completely accessible online. All email invitations contained a link to the vaccine education
module, the estimated time required to complete the module (20 minutes), and a reminder that
completing the module was completely voluntary. No incentive, monetary or otherwise, was
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offered to participants. Consent was implied if the students completed the vaccination module
and answer the pre- and post-test questions.
Analysis
Quantitative analysis was performed using Jamovi version 2.1 (The Jamovi Project,
2020) and R Core Team 4.0 (R Core Team, 2020). Descriptive statistics were calculated for
study variables. Comparisons between pre-test and post-test responses were made using paired ttests. Effect size for significant pairwise comparisons was calculated using Cohen’s d.
Results
A convenience sample of incoming college freshmen (n = 177) at one private university
in Utah participated in this study; all 177 participants completed both pre- and post-test
questions. Participants reported being an average of 18.1 years of age (Mo = 18; Mdn = 18; SD
= 1.8) with a range of 16 – 36 years of age. The top five majors reported by participants were
undecided (n = 40), nursing (n = 22), art (n = 11), biology (n = 10), and engineering (n = 9).
Participants also reported their parents’ highest level of education. The three most common
responses were college graduate (n = 62), master’s degree (n = 60), and doctorate degree (n =
39).
Pre-test and Post-test
There were two student vaccine belief questions and two student vaccine behavioral
intention questions. Highest scores for both pre- and post-test were on belief questions, while
behavioral intention question scores were lower, both pre- and post-test. All means and standard
deviations for pre-test and post-test scores are reported in Table 1.
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Student Vaccine Beliefs
Likelihood of vaccinating self. All 177 participants reported during the pre-test, on a
Likert-type scale of 0-10, how likely they were to be up-to-date on their own vaccinations. The
mean score at baseline (pre-test) was 8.3 and increased to a mean score of 8.7 after completing
the vaccination education module (post-test). Participants were already likely to be vaccinated
according to the pre-test score and, after receiving vaccine education, they were even more
confident they were up-to-date on their own vaccinations (See Table 1).
Expectation of other students being vaccinated. Participants (n = 177) also reported how
likely they were to expect other students on campus to be up-to-date on vaccinations using a
Likert-type scale from 0-10. The mean score at baseline (pre-test) was 7.1 and the mean score at
post-test was 7.7. After completing the vaccination education module, participants reported they
were more likely to expect other students on campus to be up-to-date on vaccinations (See Table
1).
Student Vaccine Behaviors
Asking other students to vaccinate. When asked how likely they were to ask other
students on campus to be vaccinated, participants (n = 177) reported responses on a Likert-type
scale from 0-10. Prior to receiving vaccination education, the mean score was 3.7 at pre-test and
increased to 5.0 at post-test. Thus, after completing a vaccination education module, participants
were more likely to ask other students on campus to be vaccinated (See Table 1).
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Asking family members to vaccinate. All 177 participants reported how likely they were
to ask their family members to be vaccinated on a Likert-type scale from 0-10. The mean pre-test
score was 6.7. After completing the vaccination education module, the mean post-test score
increased to 7.4 indicating the participants were more likely to ask family members to be
vaccinated after receiving vaccination education (See Table 2).
Comparison Between Pre-test and Post-test Responses
Comparisons between pre-test and post-test responses were conducted using paired ttests. Results for paired t-tests are reported in Table 2. There were significant differences
between pre-test and post-test responses for all four questions. Participant scores were higher on
average at post-test, indicating participants felt they were more likely to get vaccinated, expect
other students to be vaccinated, ask other students to be vaccinated, and ask family members to
be vaccinated after completing the vaccination education module. Effect size (Cohen’s d) for
differences in probability of self-vaccination (d= .29) indicated a small effect, expecting other
students to be vaccinated (d = .40), and asking family members to vaccinate (d = .42) indicated a
medium effect. Asking other students to vaccinate (d = .74) indicated a large effect.
Discussion
Every participant scored higher on the post-test than the pre-test, indicating the
vaccination education module effectively improved vaccine beliefs and behavioral intentions in
college freshmen. Effect size was calculated to identify the size of the difference between pretest and post-test scores. There was a medium effect in the expectation of other students being
fully vaccinated and in asking family members to vaccinate. The likelihood of being up-to-date
on personal vaccinations had a small effect, which can be attributed to participants scoring high
on the pre-test question.
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While most Americans support vaccinations (Zogby, 2018), they are commonly referred
to as the silent majority compared to the amplified voices of vaccine-critical activists (World
Health Organization, 2016). There is growing concern that the vocal anti-vaccine minority
effectively spreads misinformation that negatively influences the beliefs and behavioral
intentions of those who have traditionally accepted vaccines as safe and effective (Arede et al.,
2018; Germani & Biller-Andorno, 2021). Vaccine misinformation gains credibility when it is
frequently and socially reinforced, especially through social media outlets (Sabin-Aspen Vaccine
Science & Policy Group, 2020).
Interestingly, the largest effect size in this study was among college freshmen who
intended to ask other college students to get vaccinated after completing a vaccination education
module. While the majority of individuals who are supportive of vaccinations do not openly
share pro-vaccine messages with others (Altay & Mercier, 2020), these data indicate that with
targeted vaccination education, college freshmen reported they were more likely to engage in
pro-vaccine dialogue (i.e., asking other college students to get vaccinated) rather than remaining
silent when the topic of vaccinations arise.
Given the effectiveness of the vaccination education module, universities that do not have
student vaccination requirements may want to offer a vaccination education module for incoming
freshmen. In 2019, 2.89 million freshmen enrolled in American universities, which is only
expected to rise (National Center for Educational Statistics, 2019). Therefore, a vaccination
education module can positively influence vaccine beliefs and behavioral intentions for millions
of college freshmen every year.
While the vaccination education module utilized for this study did not include education
on the COVID-19 vaccine, such content could be added. In fact, the American College Health
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Association (2020) recommends educating students about the importance, efficacy, and safety of
the COVID-19 vaccine, although traditional higher education institutions are usually slower to
enact policy changes than the private sector (Rosowsky, 2020). Still, the number of colleges and
universities requiring students to be fully vaccinated against COVID-19 before attending fall
semester 2021 is rapidly growing (Stuart, 2021). Mandating COVID-19 vaccines for college
students would undoubtedly decrease the number of COVID-19 cases among student bodies;
however, universities could also positively influence student vaccination beliefs and behavioral
intentions with a vaccination education module until a vaccine policy is in place.
Limitations
This study does have limitations. First, data were left-skewed, probably due to most
students giving high responses to the questions. This resulted in violation of the assumption of
normality. However, a t-test was still appropriate due to sample size.
Second, there was a very low response rate (177 out of 7,775 or 2.2%). One strategy to
increase response rates is to offer an incentive to participants (Smith et al., 2019), although the
researchers would also need to obtain funding to purchase incentives. Another potential
explanation for the low response rate includes potential issues with email. For example, it is
possible that some of the college freshman email addresses were incorrect. Additionally, the
number of emails sent at the same time could have alerted the email system that the incoming
message was spam, thus automatically filtering the email to the recipients’ spam folders. Finally,
the emails inviting college freshman to complete the online vaccination education module were
sent around the same time the freshman would have received many emails from the university. It
is possible the college freshman simply prioritized responding to emails from the university and
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the email inviting the college freshman to complete an optional online vaccination education
module was a lower priority.
Third, there is limited generalizability due to little diversity in participants at one Utah
university. Additionally, no gender demographics were collected, so it is difficult to discern if
gender influenced the results. The majority of participants were 18 years old and, as a result, are
categorized as Generation Z (born between 1995 – 2010). A study of Generation Z reveals they
are comfortable obtaining and cross-referencing many sources of information. Additionally,
Generation Z is progressive, pro-government, and on track to become the highest educated group
compared to other generational groups (Parker & Igielnik, 2020). Generation Z characteristics
could have influenced the results and explain why the participants scored high on the preeducation module questionnaire. This generation is influential on people of all ages and incomes
and are driven by a search for the truth (Francis & Hoefel, 2018).
Finally, despite the participants reporting that they are more likely to vaccinate
themselves and ask others to vaccinate, the researchers did not collect data on whether the
improved vaccine beliefs and behavioral intentions translated to increased vaccination rates.
Additionally, no data were collected on knowledge retention over time.
Recommendations
While the results of this study show promise in improving college freshman beliefs and
behavioral intentions regarding vaccines, the study should be replicated in several university
populations to obtain generalizability. Because each new school year yields a new group of
college freshmen, universities could also replicate the study among freshman on an annual basis
to identify belief and behavioral intention trends. Furthermore, it would be beneficial to extend
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the research for a longer time and evaluate whether education translates into action and increases
vaccination rates.

VACCINE EDUCATION FOR COLLEGE STUDENTS

14

References
Altay, S., & Mercier, H. (2020). Framing messages for vaccination supporters. Journal of
Experimental Psychology: Applied, 26(4), 567-578. https://doi.org/10.1037/xap0000271
American College Health Association. (2020, December 29). Considerations for reopening
institutions of higher education for the spring semester 2021.
https://www.acha.org/documents/resources/guidelines/ACHA_Considerations_for_Reope
ning_IHEs_for_Spring_2021.pdf
Arede, M., Bravo-Araya, M., Bouchard, E., Gill, G. S., Plajer, V., Shehraj, A., & Shuaib, Y. A.
(2018). Combating vaccine hesitancy: Teaching the next generation to navigate through
the post truth era. Frontiers in Public Health, 6, Article 381.
https://doi.org/10.3389/fpubh.2018.00381
Bauer-Wolf, J. (2019, April 2.). Temple sees mumps outbreak with more than 100 cases. Inside
Higher Ed. https://www.insidehighered.com/news/2019/04/02/temple-sees-mumpsoutbreak-more-100-cases
Bernitz, M. J., McNeil, M. P., & Casani, J. A. (2020). Campus management of infectious disease
outbreaks. In J. A. Vaughn, M. P. McNeil, & J. A. Casani (Eds.), Principles and Practice
of College Health (pp. 187-202). Springer.
Boersma, P., & Black, L. I. (2020). Human papillomavirus vaccination among adults aged
18−26, 2013−2018. National Center for Health Statistics, 2020(354), 1-8.
https://www.cdc.gov/nchs/data/databriefs/db354-h.pdf
Buhler, D. (2018, July 11) Revision of policy 714, capital facilities community impact
[Memorandum]. Salt Lake City, Ut: State Board of Regents. https://ushe.edu/wpcontent/uploads/pdf/agendas/20180720/TAB_C_2018-7-20.pdf

VACCINE EDUCATION FOR COLLEGE STUDENTS

15

Cardenas-Comfort, C., & Majumder, M. (2019). Laws about transparent school vaccination
reporting: Public health context and ethics. American Journal of Public Health, 109(12),
1687-1690. https://doi:10.2105.AJPH.2019.305356
Centers for Disease Control and Prevention. (2016, November 15). State vaccination
requirements. https://www.cdc.gov/vaccines/imz-managers/laws/state-reqs.html
Centers for Disease Control and Prevention. (2019, December 17). Pertussis (whooping cough).
https://www.cdc.gov/pertussis/surv-reporting.html
Centers for Disease Control and Prevention. (2021, February 05). Measles (rubeola): Cases and
outbreaks. https://www.cdc.gov/measles/cases-outbreaks.html
Cole, J. P., & Swendiman, K. S. (2015). Mandatory vaccinations: Precedent and current laws.
Current Politics and Economics of the United States, Canada and Mexico, 17(2), 255271. https://search.proquest.com/docview/1781553535?accountid=4488
Czumbel, I., Quinten, C., Lopalco, P., Semenza, J. C., & the ECDC Expert Panel Working
Group. (2018). Management and control of communicable diseases in schools and other
child care settings: Systematic review on the incubation period and period of
infectiousness. BMC Infectious Diseases, 199(2018). https://doi.org/10.1186/s12879-0183095-8
Francis, T., & Hoefel, F. (2018). True Gen: Generation Z and its implications for companies.
McKinsey & Company. https://www.mckinsey.com/industries/consumer-packagedgoods/our-insights/true-gen-generation-z-and-its-implications-for-companies#
Germani, F., & Biller-Andorno, N. (2021). The anti-vaccination infodemic on social media: A
behavioral analysis. PlOS ONE, 16(3), Article e0247642.
https://doi.org/10.1371/journal.pone.0247642

VACCINE EDUCATION FOR COLLEGE STUDENTS

16

Healthy People 2030. (2020). Increase the proportion of adolescents who get recommended
doses of the HPV vaccine - IID-08.
https://health.gov/healthypeople/objectives-and-data/browseobjectives/vaccination/increase-proportion-adolescents-who-get-recommended-doses-hpvvaccine-iid-08
Johnson, D. K., Mello, E. J., Walker, T. D., Hood, S. J., Jensen, J. L., & Poole, B. D. (2019).
Combating vaccine hesitancy with vaccine-preventable disease familiarization: An
interview and curriculum intervention for college students. Vaccines, 7(2), Article 39.
https://doi.org/10.3390/vaccines7020039
Luthy, K. E., Anderson, A., Macintosh, J. L. B., Beckstrand, R. L., Eden, L. M., Amy, R., &
Macintosh, C. I. (2017). A whooping cough education module for WIC clients in
Utah. MCN: The American Journal of Maternal/Child Nursing, 42(5), 283-288.
https://doi.org/10.1097/NMC.0000000000000358
Matthews, E., Armstrong, G., & Spencer, T. (2008). Pertussis infection in a baccalaureate
nursing program: Clinical implications, emerging issues, and recommendations. The
Journal of Continuing Education in Nursing, 39(9), 419-426.
https://doi:10.3928/00220124-20080901-06
National Center for Educational Statistics. (2019, March). Total fall enrollment of first-time
degree/certificate-seeking students in degree-granting postsecondary institutions, by
attendance status, sex of student, and level and control of institution: 1960 through 2028.
Digest of Education Statistics.
https://nces.ed.gov/programs/digest/d18/tables/dt18_305.10.asp

VACCINE EDUCATION FOR COLLEGE STUDENTS

17

National Conference of State Legislatures. (2021). States with religious and philosophical
exemptions from school immunization requirements.
https://www.ncsl.org/research/health/school-immunization-exemption-statelaws.aspx#Table1
Park, K., Park, N., Heo, W., & Gustafson, K. (2019). What prompts college students to
participate in online surveys? International Education Studies, 12(1), 69-79.
https://doi:10.5539/ies.v12n1p69
Parker, K., & Igielnik, R. (2020). On the cusp of adulthood and facing an uncertain future: What
we know about Gen Z so far. https://www.pewresearch.org/social-trends/2020/05/14/onthe-cusp-of-adulthood-and-facing-an-uncertain-future-what-we-know-about-gen-z-so-far2/
Patel, M., Lee, A. D., Clemmons, N. S., Redd, S. B., Poser, S., Blog, D., Zucker, J. R., Leung, J.,
Link-Gelles, R., Pham, H., Arciuolo, R. J., Rausche-Phung, E., Bankamp, B., Rota, P. A.,
Weinbaum, C. M., & Gastanaduy, P. A. (2019). National update on measles cases and
outbreaks – United States, January 1 – October 1, 2019. Morbidity and Mortality Weekly
Report, 68(40), 893-896. http://doi.org/10.15585/mmwr.mm6840e2
R Core Team. (2020). R: A Language and environment for statistical computing. (Version 4.0)
[Computer software]. https://cran.r-project.org (R packages retrieved from MRAN
snapshot 2020-08-24).
Rémy, V., Zöllner, Y., & Heckmann, U. (2015). Vaccination: The cornerstone of an efficient
healthcare system. Journal of Market Access & Health Policy, 3(10), Article 27041.
https://doi.3402/jmahp.v3.27041

VACCINE EDUCATION FOR COLLEGE STUDENTS

18

Rosowsky, D. (2020, September 05). Where does higher education go next? Forbes.
https://www.forbes.com/sites/davidrosowsky/2020/09/05/where-does-higher-educationgo-next/?sh=7975cd09b741
Roush, S. W. (2007). Historical comparisons of morbidity and mortality for vaccine-preventable
diseases in the United States. JAMA, 298(18), 2155-2163.
https://doi.org/10.1001/jama.298.18.2155
Sabin-Aspen Vaccine Science & Policy Group. (2020). Meeting the challenge of vaccination
hesitancy. https://www.sabin.org/sites/sabin.org/files/sabin-aspen-report2020_meeting_the_challenge_of_vaccine_hesitancy.pdf
Sandler, K., Srivastava, T., Fawole, O. A., Fasano, C., & Feemster, K. A. (2019). Understanding
vaccine knowledge, attitudes, and decision-making through college student
interviews. Journal of American College Health, 68(6), 593-602.
https://doi.org/10.1080/07448481.2019.1583660
Smith, M. G., Witte, M., Rocha, S., & Basner, M. (2019). Effectiveness of incentives and followup on increasing survey response rates and participation in field studies. BMC medical
Research Methodology, 19(230). https://doi.org/10.1186/s12874-019-0868-8
Soeters, H. M., McNamara, L. A., Blain, A. E., Whaley, M., MacNeil, J. R., Hariri, S., Mbaeyi,
S. A., & for the Serogroup B Meningococcal Disease University Outbreak Group. (2019).
University-based outbreaks of meningococcal disease caused by serogroup B, United
States, 2013-2018. Emerging Infectious Diseases, 25(3), 434-440.
https://doi.org/10.3201/eid2503.181574
Stuart, E. (2021, April 08). A growing number of US colleges and universities are requiring
students to get Covid-19 vaccinations. CNN.

VACCINE EDUCATION FOR COLLEGE STUDENTS

19

https://www.cnn.com/2021/04/08/us/college-universities-requiring-covidvaccination/index.html
The Jamovi Project. (2020). jamovi. (Version 1.6) [Computer Software]. https://www.jamovi.org
Utah Department of Health. (2018). Utah college and vocational institution immunization
recommendations. http://www.immunizeutah.org/information%20for%20the%20public/immunization%20recommendations/colle
ge.html_2018-7-20.pdf
Walker, T. Y., Elam-Evans, L. D., Yankey, D., Markowitz, L. E., Williams, C. L., Mbaeyi, S. A.,
Fredua, B., & Stokley, S. (2018). National, regional, state, and selected local area
vaccination coverage among adolescents aged 13–17 years - United States, 2017.
Morbidity and Mortality Weekly Report, 2018(67), 909-917.
http://doi.org/10.15585/mmwr.mm6733a1
World Health Organization. (2016). Best practice guidance: How to respond to vocal vaccine
deniers in public.
https://www.who.int/immunization/sage/meetings/2016/october/8_Best-practiceguidance-respond-vocal-vaccine-deniers-public.pdf
World Health Organization. (2019). Ten threats to global health in 2019.
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019

VACCINE EDUCATION FOR COLLEGE STUDENTS

20

Table 1
Pre- and Post-test Results
Question

n
177

Pre-test
M
SD
8.3
2.2

Post-test
M
SD
8.7
1.94

2. How likely are you to expect other students on
campus to be up-to-date on their vaccinations?

177

7.1

2.1

7.7

2.1

3. How likely are you to ask other students on campus
to be vaccinated?

177

3.7

3.2

5.0

3.2

4. How likely are you to ask your family members to be
vaccinated?

177

6.7

3.2

7.4

2.8

1. How likely are you to be up-to-date on vaccinations?
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Table 2
Comparison Between Pre- and Post-test Responses
95% CI
Mean
Question
Diff SD
1. How likely are you to be up-to-date -.38 .09
on vaccinations?

Mean
LB*
-.57

Diff
UB**
t
df
p
d***
-.19 -3.9 176 <.001 -.29

2. How likely are you to expect other
students on campus to be up-to-date
on their vaccinations?

-.68

.12

-.93

-.43

3. How likely are you to ask other
students on campus to be
vaccinated?

-1.4

.13

-1.64

-1.09 -9.9 176 <.001 -.74

-.73

.12

-.98

-.48

4. How likely are you to ask your
family members to be vaccinated?
*
LB represents the lower bounds.
**
UB represents the upper bounds.
***
Represents Cohen’s d.

-5.4 176 <.001 -.41

-5.7 176 <.001 -.43

